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Abdominal Aortic Laparoscopic Surgery: Retroperitoneal or
Transperitoneal Approach?
Y. S. Alimi*, O. Hartung, P. Orsoni and C. Juhan
Service de Chirurgie Vasculaire – Hoˆpital Nord, Universite´ de la Me´dite´rrane´e, Marseille, France
Objective: to define the respective advantages and pitfalls of the trans- or retroperitoneal approaches in laparoscopic
abdominal aortic reconstruction (LAOR).
Design: prospective study.
Material: ten patients (8 males; average age 58) underwent an aortouni- (n=2) or bifemoral bypass (n=8) to treat
aortoiliac occlusive disease (n=8) or an aortic aneurysm (n=2).
Methods: a retroperitoneal approach (the “apron” technique) was used in the first 5 cases (Group I) and a transperitoneal
approach in the last 5 cases (Group II).
Results: no early or late death occurred, and all bypasses remain patent after a mean follow-up of 5.7 months. Mean
surgical and clamping times are similar in both groups (370 and 126 min in Group I; 324 and 137 min in Group II).
One intraoperative conversion to open surgery and two postoperative surgical complications occurred in Group I. Four
minilaparotomies of 8–10 cm were necessary in Group II. Two patients were discharged on postoperative day 6 in Group
I and five in Group II.
Conclusion: this preliminary study shows the feasibility of LAOR through both approaches. In Group II, a better exposure
of the right aortic wall and of the right iliac axis was noted and division of the inferior mesenteric artery was not always
necessary.
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Introduction As other surgical teams,9–10 we first performed ex-
perimental studies on animals, which began in 1996,
Although open abdominal aortic reconstructions are in order to learn the surgical laparoscopic technique
and also to try and understand the main difficultiesreliable procedures, exposure of the abdominal aorta
requires a long midline or flank incision which con- of both approaches.11–13 At the same time, we developed
laparoscopic vascular instruments which were de-tributes to large fluid shifts, prolonged postoperative
ileus and significant postoperative pain.1 Laparoscopic signed to solve the specific situations that were en-
countered during these new procedures. Secondly, weprocedures have the potential benefits of reducing
these drawbacks and therefore the possibility of de- began our human laparoscopic experience using the
two different approaches sequentially. The results ofcreasing the length of ICU and hospital stay. Ex-
perience in laparoscopic aortic reconstruction began this preliminary trial are presented here.
with Dion et al. who in 1993 performed the first
laparoscopy-assisted aortobifemoral bypass.2 Two dif-
ferent approaches based on experimental and clinical
Methodsstudies have since been considered with their re-
spective advantages and difficulties. The trans- This prospective study was approved by the Com-peritoneal approach is the most direct but the viscera
mission Consultative de Protection des Personnes dans lamust be retracted.3–5 This is avoided by using the
Recherche Biome´dicale of the University of Marseillesretroperitoneal approach although here dissection is and all patients gave their informed consent. Betweenlonger.6–8 January 1998 and January 1999, 10 patients (8 males;
2 females) with a mean age of 58.2 years (ranging from
* Please address all correspondence to: Y. S. Alimi, Department 42 to 68) underwent laparoscopic abdominal aorticof Vascular Surgery, Hoˆpital Nord, Chemin des Bourrelly, 13915
Marseille Cedex 20, France. reconstruction for the following indications:
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Fig. 1. Postoperative photographs after laparoscopic abdominal aortic reconstruction for occlusive disease through a retroperitoneal
approach (A) and through a transperitoneal approach (B).
1) disabling claudication in 7 patients due to aortoiliac “apron”, used for containing the bowel outside the
aortic area, is created by suspending its upper edgeocclusive disease (AIOD);
2) an emboligenic aortitis with a blue-toe syndrome at three sites on the right side of the abdominal cavity.
One retractor is positioned at the level of the lowerin one patient;
3) a 40-mm and a 45-mm abdominal aortic aneurysm pole of the kidney, and a second retractor keeps the
abdominal content off the aorta. After identification(AAA) without iliac extension in two patients. These
two patients presented with an unstable aneurysm of the left ureter, the left iliac artery, the aortic bi-
furcation, and the infrarenal aorta are exposed. Duringwhich was painful during palpation in one case, and
which revealed an increase in its diameter of more dissection, if there is no contraindication, the inferior
mesenteric artery is clipped and divided to increasethan 7 mm in the last 6 months in both cases. All
patients were heavy smokers, three of them had hyper- the retroperitoneal working space.
A laparoscopic transperitoneal approach was usedtension and two had a stable angina. Preoperative
examinations included a duplex scan of the arteries of for the last five patients (Group II) (Fig. 1B). The
patient is placed supine on the operating table with athe lower legs, an angiogram and a CT scan.
The first five patients (Group I) underwent a retro- pillow in the lumbar region in order to raise the aortic
area, and the leg abducted. The operating surgeonperitoneal approach using the “apron technique”
described by Dion et al.,8 which requires the im- stands between the patient’s legs, and the camera-
holder to the right of the patient. A second assistantplantation of 8 trocars (Fig. 1A). In short, the peri-
toneum is opened longitudinally at the left side of the is situated to the left of the patient (Fig. 2). The first
12-mm trocar, inserted by means of an open techniqueleft rectus muscle and freed from its attachments.
At the same time, an expansion of the retro- by using a subumbilical incision, allows visualisation
of the abdominal cavity and insufflation with carbonpneumoperitoneum is performed allowing the cre-
ation of a large cavity involving the intra- and the dioxide to a pressure of 12 mmHg. The table is tilted
to a 30° Trendelenburg position with a 5–10° rightretroperitoneum space. Secondly, the peritoneal
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Fig. 3. Placement of trocars for laparoscopic aortic transperitoneal
reconstruction: (1) 30° laparoscope; (2) forceps, dissector; (3) scissors,
needle-holder; (4) suction/irrigation; (5) fan retractor; (6) proximal
aortic clamp; (7) distal aortic clamp.
Norwalk, CT, U.S.A.) is used to occlude them; patent
lumbar arteries are also dissected and clipped. After
administration of a low-molecular-weight heparin
bolus (25 UI/kg), the infrarenal aorta is clamped
by using specific laparoscopic clamps (MicroFrance,
Saint-Aubain le Monial, France) (Fig. 4). A side-to-Fig. 2. Position of the patient and of the operative team members
when performing laparoscopic aortic transperitoneal reconstruction: end or an end-to-end aortoprosthetic anastomosis is
(1) the surgeon; (2) the first assistant/camera-holder; (3) the second performed after introduction of a UNIGRAFT vascularassistant; (4) the scrub nurse.
graft (Braun, Melsungen, Germany) through a 12-mm
port. The anastomosis is accomplished with two run-
ning sutures by using two 20-cm-long single-armedlateral decubitus. Three other 12-mm ports used for
the insertion of a 30° viewing-laparoscope and of polypropylene 3-0 threads, which begin at the distal
edge of the arteriotomy and are finally tied togetherthe instruments (scissors, forceps, needle-holder) are
placed 4 cm above the pubis and 3 cm medial to the with five intracorporeal knots. Each femoral artery is
dissected in the usual manner, and each limb is tun-right and left anterosuperior iliac spine (Fig. 3). The
intestine is first gathered to the upper abdomen with nelled down to the groin using an aortic Crawford
clamp. Conventional flushing techniques are used aftera fan retractor which is fixed to a self-retaining arm.
The retroperitoneum overlying the anterior wall of the the aortic anastomosis has been performed, and the
distal femoral anastomoses are then constructed.aorta is then opened in a standard fashion. The origin
of the inferior mesenteric artery is noted and clamped Finally, the retroperitoneum is closed with a running
suture, and the port sites and groins are closed in aor divided if not visualised on the angiogram. The
anterior and the lateral walls of the aorta are dissected standard fashion (Fig. 1B).
Before being discharged, all patients were controlledfrom the left renal vein to the aortic bifurcation. For
aortic aneurysms, a vessel loop is placed around each clinically, with duplex scanning and CT scan. The
patients were reviewed after 1, 3, 6, and 12 months.common iliac artery, and a vascular TA-30 (USSC,
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patients required transfusion of red blood cells (RBC).
Two postoperative complications were noted: patient
2 underwent surgical repair of a left ureter injury on
day 9, probably due to localised devascularisation;
and patient 5 presented with aortic bleeding in the
6th postoperative hour during a hypertensive burst of
up to 250 mmHg. A small aortic tear was found and
repaired through a flank laparotomy. Each of these
two patients was discharged with a patent graft re-
spectively on day 30 and on day 16.
In Group II (transperitoneal approach, n=5), two
aortounifemoral and three aortobifemoral bypasses
were performed with three side-to-end aorto-graft ana-
stomoses for AIOD, and two aortobifemoral bypasses
with an end-to-end anastomosis for an aortic an-
eurysm. In the three patients treated for AIOD, the
inferior mesenteric artery was not divided during
surgery. Mean operative time was 324 min (295 to 360
min) and mean clamping time was 137 min (115 to
160 min). One patient required RBC transfusion. In 4
patients, an 8- to 10-cm minilaparotomy was per-
formed intraoperatively, after complete laparoscopic
dissection. This was done for technical difficulties in
two patients treated for AIOD (subtotal occlusion of
the proximal anastomosis by a stitch which grasped the
opposite suture line in one case, and an undertensioned
running suture in the other case). In the two patients
treated for an AAA, the lumbar arteries noted on theFig. 4. Laparoscopic aortic clamps (from the top to the botton):
(1) laparoscopic angulated aortic clamp; (2) medium laparoscopic preoperative profile aortogram were controlled by
Satinsky clamp; (3) large laparoscopic Satinsky clamp; (4) straight means of a minilaparotomy.laparoscopic aortic clamp; (5) distal laparoscopic aortic clamp.
Seven patients (2 in Group I and 5 in Group II) of
this preliminary series, were discharged on post-
Results operative day 6. These 7 patients had an excellent
recovery as demonstrated by minimal complaints of
No early or late death occurred, and all bypasses were pain, oral feeding on postoperative day 2, and mo-
patent at the end of a mean follow-up of 5.7 months bilisation on day 3.
(1 to 12). Clinical characteristics, operative data and
outcome are summarised in Table 1.
In Group I (retroperitoneal approach, n=5) five
aortobifemoral bypasses were performed with a side- Discussion
to-end aortoprosthetic anastomosis in 4 cases for AIOD
and an end-to-end anastomosis in one case for an The introduction, and wide acceptance of, laparoscopy
in general surgery led several surgical teams to con-emboligenic aortitis. In this last case, the distal aorta
was ligated with a laparoscopic GIA-60 (USSC, Nor- sider these new techniques in the field of aortic re-
constructions.2–8 First, several experimental studieswalk, CT, U.S.A.). In order to create sufficient re-
troperitoneal space to perform the aortoprosthetic assessed the feasibility of laparoscopic aortic surgery
and underlined the respective advantages of the retro-anastomosis, the inferior mesenteric artery was sys-
tematically divided. Mean operative time was 370 min peritoneal and transperitoneal approaches.9–10 In 1997
and 1998, we conducted two studies on pigs by re-(300 to 420 min) and mean clamping time was 126
min (75 to 150 min). One intraoperative conversion placing the abdominal aorta first through a retro-
peritoneal approach,11 and subsequently through awas performed due to moderate arterial bleeding
which could not be localised and controlled under transperitoneal approach with reimplantation of the
left renal artery.12 Both approaches were feasible onlaparoscopy because of deflation of the retro-
pneumoperitoneum during suction (patient 4). Two pigs; however, the transperitoneal approach appeared
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simpler, and offered better exposure of the right aortic required, especially when an end-to-side aorto-
prosthetic anastomosis was performed. In one patient,wall, the right lumbar and renal arteries, and the right
iliac axis. Good aortic exposure was obtained by tilting since retroperitoneal dissection had to be conducted
ascendingly from the left iliac artery to the aorta,the table to a 30° Trendelenburg position, which
gathered the 20- to 24-metre-long bowel of the pigs at control of bleeding from above was not rapidly pos-
sible, and a conversion to open surgery was necessary.the upper part of the abdomen. According to the
literature, Ahn et al. encountered similar difficulties, In another patient, dissection of the left ureter was
responsible for an injury which was discovered andalthough this author chose to use the retroperitoneal
approach in humans because of the short mesenteric surgically treated on day 9; a similar complication was
described by Dion in his early experience, with aattachment compared to animals.9 Bruns et al. men-
tioned shorter operation time (240 min versus 270 patient who presented with an aorto-ureteral fistula
two weeks after an uneventful procedure.8 These com-min), shorter dissection interval (35 min versus 45
min) and shorter clamping time (60 min versus 75 plications are certainly due to our learning curve and
can be avoided with more experience. On the othermin) when an aortobifemoral bypass was performed
through a transperitoneal rather than a retroperitoneal hand, it seemed to us that this left retroperitoneal
approach would not give sufficient exposure of theapproach. However, Bruns found that the extra-
peritoneal approach had two main advantages: no right aortic wall and of the right lumbar arteries to
treat aortic aneurysms.additional net implantation necessary to displace the
intestine and avoidance of circulatory burden caused Recently, several authors have reported interesting
results using a transperitoneal approach.3–5 Barbera etby lowering the cranial end of the table to ease ab-
dominal dissection.10 al. have presented a series of 17 patients with AIOD
who underwent laparoscopic transperitoneal aorticOur clinical experience began with the “apron tech-
nique” learnt from Dion and Gracia,8 who conducted reconstruction in a mean time of 262 min (150 to 450),
with three intraoperative conversions.3 The greaterthe first procedure performed in this series. This trans-
and retroperitoneal approach gave us a good exposure omentum and the bowel were shifted in the upper
abdomen and the table tilted to a 30° Trendelenburgon the left iliac axis and on the left aortic wall, and
the procedure was completed without open conversion position. By means of a modified Glassman viscera
retainer (Adept-Med), Kline et al. were able to completein 4 out of 5 patients. However, in our experience,
division of the inferior mesenteric artery was always laparoscopically the dissection of an aortic aneurysm
Table 1. Clinical characteristics, operative data and outcome after laparoscopic aortic reconstruction.
Patient Sex/Age Vascular Operative Clamp RBCu Conversion Postop. Bypass




1 F/60 AIOD# 300 75 0 No 6 Yes (15)
2 M/68 AIOD 420 150 0 No 30* Yes (14)
3 M/57 Emboligenic 390 140 0 No 6 Yes (14)
aortitis
4 M/66 AIOD 370 80 4 Yes 14 Yes (10)
5 M/52 AIOD 370 140 4 No 16** Yes (8)
Transperitoneal
Approach (Group II)
6 F/42 AIOD 330 140 2 Minilap.§ 6 Yes (7)
(Aounif)
7 M/67 AAAw 360 160 0 Minilap. 6 Yes (6)
8 M/45 AIOD 320 115 0 No 6 Yes (6)
(Aounif)
9 M/62 AAA 295 120 0 Minilap. 6 Yes (5)
10 M/63 AIOD 315 150 0 Minilap. 6 Yes (3)
u, RBC, red blood cell transfusion.
*, left ureter injury responsible for surgical closure on the 9th postoperative day.
**, aortic bleeding (6th postoperative hour) requiring a flank laparotomy.
# AIOD, aortoiliac occlusive disease.
w AAA, abdominal aortic aneurysm.
§ minilap., minilaparotomy (8–10-cm midline incision).
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and the control of common iliac arteries in 18 out right iliac and lumbar arteries, which is necessary
for laparoscopic surgery of aortic aneurysms. Furtherof 20 patients; an aortic tube was then implanted
through an 8–10-cm minilaparotomy.5 In our ex- patient inclusion in this study will allow the respective
indications of both approaches to be defined.perience, laparoscopic transperitoneal dissection and
reconstruction of the abdominal aorta is feasible, but
bowel retraction remains difficult, even when using
fan retractors. The longstanding, 30° Trendelenburg Acknowledgements
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